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(54) METHOD FOR GENERATING RLL CODE HAVING IMPROVED SUPPRESSION ABILITY OF DC COMPONENT AND 
METHOD FOR MODULATING AND DEMODULATING GENERATED RLL CODE 



PROBLEM TO BE SOLVED: To efficiently suppress the DC component with a few bits by considering the feature parameters 
CSV ad INV of a code word and allocating/arranging them to a code word main code group and a judgment code group for 
discriminating a multiple code word. 

SOLUTION: A code word is generated with the condition of RLL (d, k, m, n)=(2, 12, 8, 15). For efficiently using the code word 
which is overlapped ad generated, a feature is extracted. CSV shows a DC component value in one code word. '0' or T are 
inverted in a part from T to next T and the difference of the numbers is calculated. INV is the prediction of the transition 
direction of the DC component value of the following code word and the value of '0' or T is given according to whether the 
number of T in the code word is even or odd. When the value of INV accumulated in a code word stream is 'V, CSV of the 
following code word is accumulated by inverting a code. 
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[IfjRiIi ] 7><D*^fts 7>0>S*ft, tt— $ft* 

Rlfn k-t&tZ. (d, k, m, n) t'Siii^SR 
L L =i — K££j5£'#"?>27/£l-fcl< x 'C^ (a) BfifB^VU 
(d, k) h'^-K^JS-f 
«ant&. (b) ^*nfca-K9-Ka>^®lr«fcy 
S4Ip — h*9— K^f Zf0>^— K7— 

KI*5LM=p— K«7— Kfi©DCl^gf/<7^-^ 
(csv) rotta^roa-K^-h'roDSVfflls 
^iSj^iliJ-r-S/^/— • £ (I NV) 0>4f$t£#ilLT 

fr75j£,, 

[«*^2] ftrG (b) KPticfci^Ti*. mrfB±=i- 
KSOi — 9 )\>— zftoo>—&<D=i— K*7— h*-e« 
j££;h.fci oju±cdds vy;u— ^$$t)l=iSS-r-5c 

[H*^3] ffiiB^I*. (c) itf&ZHt-^-W 
— K<Di>K-fe*n& (EZ) p— K7— KX 

MJ— A<7>DCfi£#<7>i£PEEnra&fcp — K7— Kft<%|=flB 

B^ft-Scfc^ic&rop— KSOu— ^^^-ri>l6P§^* 

ta-K^H^m. SUfiSSSn fflia- K^;u-^ 
tt'J— K-tfaft (lz) tf^ra-K-SOu-^ttSi]/^* 
—9 (x) J; y/J*£l*a — K7— Kt?1Sj&£*u UtTiBtg 

^icliSLMcl^ tzj— K«7— Kli#fc-yri\ a:> K-tf P 
St (ez) tf^XDft/Jvftd «fcy:*£lM!>^L<, p — 
K 1 ?— KS«/<7>— $ (y) «fcy/h*tvM?Ll*P — 
K -7 - K * *iT I* -5 £4#GS £ -T £> B!#* 2 |= 
fBt£<D73&. 

[«3RJI5] ffilHR L L3- Kl* (2, 1 2, 8, 1 

5) -c-fcy. ±3- K?;u— * (x) li 
iT-fcy. a-K-J-KI*/^^-* (y) l*7T?fe 

7- Kfc 1^1 CflHM**** £>m 2 in- K^^U-^rtCD 
•fcffSn — K9— KliC s v/^^— -5» if S^MlcS^lc 
J5*H-IEBL. /<7^-5 I N V0) ! t#1& : fc»5lM-j5iMI- 
IE«L. BtrlB/^^^— 5« I NV ©fit**" 0"-t?fc^li^0) 
a— K*7- K<DC S Vfill±SI£p — K-7— K*T?(D^W 
£ D S V file -e 0) £ $ m L T D S V fig A<M#f £ *u 
HlfflSftfc/^;*— 5» I N V (DfitA*" 1 "T? fcftli, &© 

n— kcdc s vfi£am#£&3g£-t*"rsi*EP- K 
n — r* ro^a £ ftfc d s v fiti=» l r d s v filtfs 

ro«iE^3a*m <§Kt £4#®.t-r 51***14 i=bb«e 



<D7?5£. 

[|**«7] flirlBl -D6Lt©DSV0Ju— ^14, n — 

( d , k ) tffWaPRTt&fcmrlES i 0>3ep- K^u-^-e 
K«7— KT*1«j££*vTp- K"7— K0> 
fc**y h&n£slSb^C££#&,k^5f*3}ng4lclBfE(7> 

7jj£«> 

[It#3l8] mJlBl OJ£l±0>D S V?>— T'Wffla- 
K-7-Klis ^2±a- Ky*-^«fl)a- K-7-h*£ 
1*3— K9— h'rta)DCMStA7P l -9csvt* 
05a— K9— Kfl>D S VS^^ra^^ilil-r-i)/^^^— 

c mxomE. & x**m < => - ^ ^ ^ t -r £>»*ii 7 

l-IBtt<D^^o 
[|f*Il9] JUfltrOn— K7— KO)EZfiI-Cffe£>EZ 
(p) tfglia-K^-7"$I^^f. I2±a 

- K^;U-^"(D^^aiRt?#-5B#, LZ^a-KifJI, 
-^»fiJ/^7^— 5« (x) •tffc^a-K'P-KX-ffiiS^ 

-efc-SLZ (c) i'dSEZ (p) +LZ (c) Sk? 

«3R?l4|Cl2tt(D^o 
[«*H1 0] BiltBflJWa- 

2*ib9t3-k^u— mE»i &i/m2fl»fzi 

-Ky;u-^l*'J-K-trPgfe (LZ) A<MfB7>0)«7C 
ft (k) fca— h*?— KM/<5j«— * (y) «t<DM<fc 

-7- KI*!»Sb:-v hCDfiS|-S"^#mi *Jii=i— K^P— 

2^jgfr=3- Ky;u-^iciBa^*v£) c: t 

[tf^illl] ffllBl -PJU-hCDD S V<7)1>— ^WWrj 

— K-7— Kli'J — K-Bnft (LZ) lc<fcyLZA<±a — 
K4f;u— * (x) ©a— K9-FI*»1 
DSVa-K^-^EIL, LZA<x^fcl*(x- 
1) T-fcSa-K7-Kli^2DSV^- NICIES 
L. L z*<x*fclix - 1 &tz\£. . . x — 1 ©a- K 
"7— Kl*mi+1 DSV7"^-7"l:BEiLT. JUfiro 
n— K>7— K(CEZfit7?fc-iiEZ (p) A^ft-fftEZ 

(p) =0. EZ (p) =1 EZ (p) =1 

-efe-5a-K'7-Kl*^2ir]— K^U— ^ «1 DS 
V-7*;U— i2DSV^-7", .... fgl +1 
D S V y;i/-7"-Cfiifha-K7- K£MtR LT D C 
ffl)Ei|ii]$P£ fx 5 C i: * t "T 2 lctB«(D73 

12] ttfi(b) SKI*, ( b 1 ) TlUiB£j& 
^tLfca-Kr?— K<0'J— K-tfPSt (LZ) ^^x<y^7 
-f •i>f£Pfi. (b 2) «1IfBLZA<iz]-K^;U-^ti] 
/Iv^-^ (x) *y/]\* ^p— K7— Kl*mi ±3 — 
K^U-^iriB«f £.S^«t. (b 3) BtTtBL ZA<mrIB 
x «fc y ^:#L^A^^LL^P— K*7— Kl*m 1 ±P— K^U 



(3) 



000-286710 



— Z?<hl*a — K9— KrtODCl^at/^^-' S> (C 
s v) t&roa— Kr?— K<dd s va^isi^^a 1 )"^-!) 
/^y — * ( I N V ) <D<&®Ltf5i.*lX'8>&$g22.=>— K 

^iciSM^-^fSPti:. (b 4) BUfBLZA^XO 
ftAg (k) i:a- K9— K«*/<9*— ■ S» (y) 
^ «fc y /Jn * ^ L I* a — K D— K(D4#S t* h tf^-f 

1L, IKEttSlf v K*U^^4,"0"-Cfe*tl^2fiJfi 
a— K^;u-^l=E«-r*«l«i. (b 5) ffifBLZ** 
ta-K^^*/<7^-* (x) ffiiciats-r*^ 

— K9- Kli* 1 ±a- K^;u-^l=ft*a— K9- K 

T?«fiE*^LTL^mi d s v^u— ^i-iaa-r-sisPii: 
i3] ure ( b ) stmit. (be) ure i_ z 

A<x£fcl£ (x-1 ) T-fc*3-K7-KliS2DSV 
7)1,— ?I=E«U flTEL ZA'xffcli (x-1) £fc 
14... (x-1 ) T-fc£>a — K*7— KliffM +1 D 
s v ^U-^l=E*r &l=*t?H** 1 2 IZ 

4] miB (c) ispgi±. (o i ) utaifiE 

*+Lfcn— K9— K(DEZ$^x^-j7-Ti)ISP§t, (c 
2) llirIBEZ*<O^EZ^d(DB#[ZlitiirlBiiE/££ftfca 

— K«7— KOT&l-Cft-S&Oa — KtfVU— LTIftfB 
I2i3- KSOU— ^fcliltrlBI -3Kl-ttf>DS 

aSPgt. (c 3) «EEZiia-K9-K4<I«h 
tl^SdSEZSy (c:t% y lia — Fr7— KMIgA 

roa-KSOu-^i: LT*1 2 fijdff a- K$T;u 

^-^tLTSl £fcli«2±n- KSOu— "?**5£ 
KU— A(7)DCftW^fT-5SPgi:, 
(c 4) flllBEZAty SEZ(DB#l-li (d, k ) 7 > U 
> 7 X * *lti l*»*l= IS o TffilB^fiE * ixtc a - 

k 7 - k (djjco) =i — k y 7u— ^ic % 1 * fc i±m 2 ± a - 

K V L T D c Vm £ ft ? KFg - £ £ 

[tMUIl 5] BiriBEZjb<DSEZ<dtf>B#. ffllBE 
Z*<"0"^fetiliB(rt3±J?E**tfca— K7— K<D3fc<Da 

— \~'?J\,-zft LTmJfB^2±a- K SOU— 

*u f-oteiztttfrEi -=)JU±cdds vy;u— :?<o?*>i 

o*<^*^i,ct$4#®t-r-5«^«i 4(Z|B«<75^ 

TO16] 3tT^X^lB^I//*fcliS^M 
lc A2>£ 41.-5 ^-S^XEg'JvS (d) . 7>0>«* 
S (k) s x- 5»t:<vh« (m) . a-K9-Kf-yh 
S (n) *«-T (d, k, m, n) t'ia$*l4RLL 
a— Kl=l£P-r-S)^lzfct^T, (a) A*l£*l-5mbf 
•y h<D^— Si^fi^a-K^-K^U #a- K^Ou 

— :7<Da — K7— KliHlMza — K"7— KWCDD C{E£ 



tiiShfcia- K^-:/&firK«*a — KOHai 
(DfctfxafJgra — K-iOl/— 5 *> lvr*lj!M o<Z>a — 

[«**I1 7] ffiE (a) HWCIi. mi £a-K^ 

D S V^- £>lcffll*TA2i S?+t'5"7 i — £ £^§1 
•T-i)Ci:£4#a«t-r^«*^i 6lcIB«ro^ll^. 

[«#JS1 8] WIB^Sil*. (b) friB (a) ISPi-e 
A^ftfe^-SKftiS-r-Sa- K7- K*JSlltra>a — 

K7— KA«»S-r*jJcfl>a— K*;u— ^-eattu JAW 

<Daj- K4fyu-3f|=H«-«-*«K*4t?BI*a 1 7 l=IB 
[11*111 9] fifrfB (b) mmt. (b 1 ) JJiWroai 

sKP^t. (b 2) «rtB (b i ) snsirasi***!-?* 

>>l — ^7b<« i ^a- Ky;u-y-c fc^tli, (d. k) =y 

t. (b3) ffirffi (d, k) 5>U>yx^A^S* 
tt-Si:. MfBA^)^— 5i|=»Jf4-*=i— K 1 ?— K*ltTE 
Sl±a-K^-7"*fcl4!g2ia- K-y;U-^<7)5 
*, D C fJfc a— K^U— ^T?MtRL. 3feCD=i — 

- K^U— ^I=K«r iSSL^I+tLliltflBmi 3Ea- 

a- K-7- KA<*i^-r-5*<Da- K^-^l-M«r^^ 
SPgi:, (b 4) atrlB (b 1 ) SPglcfcMt«.Tx^^$S 
mA<MIBKI|tr<7?a— h*"7— K*«»36-^-6*a>a— K<f;u 
-^A<jS2±=i- K<f^-:7T?fc*US, S"lc« 
)S-rS=] — K9— K$BUiBm2*3— K^;U— ^T-5HS? 

S-ri.^(Dai-K^-^lzMtr-r-5S|i§i:. (b5) 
IHIB (b 1 ) ia^lzfcl+^^i-y<7$SS^«1IiBJUHir(7)a 

- zt X- &>*i It A ti *r— S> ic ttfS-f n - h* O - K £ mlifi 
mi fiJiSia— k^u— ^r-iis?L. 3»:<d=i- k^;u-? 

y\~m.%i?z>%mii. (b 6) mib (b i ) spgicfcit 
Sfi'Vi? its AnKreiaifr<o a— K^— KG>&a> a — k 
y;u-^A<m2 2fiJlfa- K^U-^fc+LliA^T— s» 
izttfcl-Z^- K7- K*«nB»2*IKa — K^U— ^ 

(b7) ffrfB (b1) SPilCfclti,^a:^^SKSA^ B? 
IBWMCDa— K7— K(7>^CDa— K^U— ^*<D SV^ 
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H 5 fr&Wm L X s Htrta A * -r— $ A<SUE/5r Jtfifi JUT 
-efc;h.i£fS2£3 — K^;u— ^fciiD s v^f;u— -^(D 
1 OT-D C$tJSP(c*ftJ/«fzi— K^-^roa- K7 — 

- KA<*i^-r-5Jfe<D3— KSOU— ^KSSrU WEA* 

ra*S2o] «riB*aci*» (b) Hr£jR*ifti=iaxii 

»l::<}:oT«£»<7>£l^8)l*3— K9— KXh'J— A 
(DDCfWIc^fiJIcd on't caret: v h £t£:fc 
«fflr*HJ«/<*->*«fflU (d, k) 
Xft#*aSL>B:^«k5l=fk±&t?'y r-£d o n* t 
caret!-/ h Lfc^SB/^ — i> - £ 

£#«<h-r$»3fcJSl 6 l=E«<D*H*Sc. 
[11335112 1] A2j£*i-5mtf'V hOT— $£S«3 

— K7— K£* U =§-3— KSOU— :?<7>3 — K7- Kl* 
51MZ3 — K9— KWfl)DClfIt/<7>-9CSV 
ro$?#i3fc©3— K7— Ktf>D S VW&'fifatil'M-th 

i^*-* I n v(D^m£^Ji^TI^fi;*;l^fc3E3-K 
?v^— -y t mm 3 — ko^jsu cd t * o bt-sou— 5 

*,LN-r^.*Ni 00)3— K-JfJU— ^©3 — K9— Kir^iS 
^Fftfc^XDft/Jvft (d) , *? (k) . ^r— 
9 tfy hfi (m) , 3- K9- Ktf-y h* (n) £S"f 
(d, k, m, n) X-£&£*l&R L L3 — K£5c<DT 

tzth<D?~ $mm?5m~&^X. (a) 3— K9— KX 

TfflISL<fc ; 5i:-ri)=i— K7— KA<g LXl^Z7)l—7 

(ncg) ^S«f-r^S|igi:> (b) 
M*r**ifcn c gA<Ji^-r-5)3— K^;u— ^1?2-o<D|^ 
-<D3I£3 — K7— KA<??£Lfc:lf3ritf. H$fr£*tfcn 

3 — K7— KI-*fJ£f 5mlf"; h^^cCD^— Iz^tp^- 

[is*n 22] c c ) mtmwitsHtz ncg *<*g^-r 

•i>a — h*^l/-^2 0©|5i-©iaa - K9 — KA<# 

TlvTJUxAM OT?t"1 "-tJfcHIS. ISl-roa— K7 — 
K<D o *> 1 8 g 0) 3 — K 9 — K L T tuOTx— £ 1= 

amu sse-y hA<iN-r^t,"o"T?fe*ti^ m-o=i 

[t>t*JS23] mV&J&lt* (c) A2>£;h.&3-K 

9 - k A<m w - > -e fe & a^ a o fr^m l r mm £ 
ffijcL. n c g^MIBt^-T^i oroa- K^;u-^(= 



5£. 

2 4 ] tftEXH * ttfc r l l x— s> 1*. «te 

£3 — K^U— ^rt<0-a5(Da— K9— KT?«fi£*^fc 

1 oKi±tDDS v<7*;i — -J&Zibizmi^x&mZfoxts 

lutein- k^u-^i*. giayg2±3-Ky 

2 fijgf n - k >f)\,--?fr c, s c i: t -r ^»*« 

[1*S2 5] lUfB ( a ) SPgli. (ai) eiinroa 

-K^-Ko>xr/K4fp» (ez) ^nm-r^mmt. 

(a 2) frfSlUHlTOn— KroEZA<"0"-(?j5*tli, 
a- K^U-^£fg2±n-Ky;u-^lrM$f-f -SiSPI 
(a 3) BirfBfell!tJ<Dn— K(DEZA<"1 "-t?fc*tl^ 

**?)\,— ^SfciiliJn— K^vu— ^(0 5 *. ivf =h-fr-:S 
l=MfJfrSffiPWi:> (a 4) WrEJSimrroa— K05EZA< 
^ >(7)«/hftA<d J: y L<. n-Kr7-h*a> 

(y) «fcy/h*^A^LI+*l«, IUbTICD 

;u— ^-e2oroa*l3— K9— KA^^-r-SANi: 5An^ 
*IBif*«l»fc, ( a 5 ) HlJta ( a 4 ) SPg-C? 2 OOTS 
«a— K9- KA<#^E-r^i:?S«(D3- K7- KcD#S 
t"vh5fi'^U> 4#^tf'y hA<l ■oUtL-'I "X-& 
^|f;^0)3- K^u— fiJBin- K^;u-^lcH 
«U r-A<LN-r^t"0"-Cfc^(S?fe(D=i-K^ 

(a 6) mnBJilHiKDn— h*<»EZA^— K7— KCDS« 
/<5^-: 5< (y) J: y *#L^3F L < , 7>(0«Aft 
(k) J:lJ/Jx^l^«Llt4ll2. S5IB (a 4) ISPgT* 2 

[HM2 6] MERLL3— Kl* (2, 12, 8, 
1 5) T-fey. £3— K^U— ^SJ/^^^— (x) 

i±ir-fcy. a— K9-Ka*/<5>-* (y) itix- 
r*fei>ct$4#mt-r€.«^^2 5 i=ett<DttH*ac. 

[o O 0 1 ] 

ro<i-^ic«5£^-^»ifi-^y, '><tue<v 

*-^i>3— K7— K£ffll'»T3— K9— KX h'J— A© 

d c mi* z $im a < m x. -s c t a<t- ^ ^ 7 > is > y 

5f 'J h* (Ru n Length L i m i t e d, li( 
T. RLLt»«) 3— KOT^JS^;£. &i;^S^© 

E«atf/* ^ ^-r s 5t ? * x s eg* 
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[0002] (d, k, m, n) f$^WRLL3 

T. 7ta>1t&£#7^x*(ziSLfc«^ic£&^£>2?ll 
Rtfft^X^fr^S^Jh.fcm^^OTff^mTC-f 
€>ffiSSB#l=l£< &ffl£*LTU&. ItiJlc (d, k, m, 
n) T?SSl£*l.-5> R L L 3 — KI-3Sl x "CI3\ 7 s — 

A&Umi Blz^*^vfcJ:5l-. £/IiJ^art<DlS 1 
&tfS&4 3 — K^U— ^lia — K9— KrtO'J — KHfn 
(Lead Z e r o : LZ) &lz«fcy}#teB*)l::#S§t<?F 
^Tfcy. l2Ml33-^-^a-K'7-F 
ro^we-v hlzS-^lNTI "*fcl*"0"T'fe4A^fJ 

4 3- K^-^lcl*4SS^-(D3- K9- K 

Sf^-fl)a- K9— K*<#£L-fcl\> Hi A&tfHl B 
l=»S*Lfc±/W*»*l*» *H4#i^m5, 7 9 0, 0 

5 6 <7>"M ethod of converting 

a series of M— bit informa 
tion words to a modulated 
signal, aswell as a reco 
rded carrier" IzM^ttT l x 5o 
[0003] =y>ly><f^lt. 3 — K'SOU— ^fl<©3 — 
K?— K*<*©a— K^U— ^*»JELT (d, k) ft 
#£S*.fcl*<fc 5 -5 (d, k) -c o n s t r a i 
n t ^5££flH"*T:^-5. Hi Blz^S+ifc^-p'SIiJ^ 
*l*8 7 fc* <v hJUTCDT 1 — ?*<A***Vfc^l=3— K"7 

— Kx h'J— A05DCfflllEA<Jtf $*v-5«*:ai^UTfcy, 
IiJ£&*P*3<7>3- K^U— ^rt©=3— K«7 — KI±±K8l 

»i=ittj:i.*=i— K-cEBL-casy, 3- k?— kmod 
c t sat/<? ^ -it i?ft4 c s vros^iiH-roaf 
fll**-r*±*Uia©»Jta— K7- KfcJR»fl!>3 — F 

[000 4] @i iz^**tfc±^g4*xt;iijsgiai-fc 

ffl M^4 3-K^I/-7'f7>l/^SI 
4 3— K<f;U— ^l-S LTU-5 3 — h-* 1 ? — K<DC S V<D 

»^»tf**wc«*t«. 3- K9- kw-c 1 

* fettMM. fc § earn- s - 1 \z * y ^ 

(7)3— K-7— KfflDS V®^|6j^^iSi|-r-S/^^> — $ 
(I MV) ©1#»£%jf L-CEB**l.TI±l*fcl\, -tO 
*g*. Hi l=5***tfcft*<D3 — K (2, 1 0, 8, 1 
6) 0>£.=>\Z. 8t'7hf-^16t''Vhl»3-F9 

— K'tliRftoT. 1 5t*«; KCD3— h*r7— KI=B»-T 

£-efcofc. 

[0 0 0 5] 8 7 fcfy SKIT©'?— Slcfcf LT 



3— K*7— KX HJ— A<DDCj£#£ffl);L-5Ci:#-T?£ 

>&:IV8tLI*3 — K9— K-etttfiESftTl^fctf), iS^t 
LTSiJ£&Sfltf>3- K«7— Kroia»ro#L>3— K7— 

KA^stncofc. crosi*^* 3— k?— Ka>e*y 
<D3— Kr7- K(*££&«roi^-ro«^fii£:f¥-f 5*N& 

3— K9— KtJtSLta- K7— Kfl>1*tt/<9*— * 

sMBBJtrHSrf -53 — K-7— K©/<7/- I N 

vV-T^V ^^-Qfr^ti^D S VtWKISU 3 — 
K-7- Ka>R^«LNKH3— K«ffll***£. D CAP 

[0 O 0 6] 

mmmikL£?k-?zmmi dc 

fflE<&fctt<DIiJ£&«lc<£fflS;ft-53- K-7- KS£« 

&aT?Btcn£js£;K-ci^3— k-7— Ka>-sp£*(7>£ 
$mi\ ±^aro3— k-7— K©i#tt/<^>— it-c-fc 

liCSVatfl N V L-T±£&S£ U 

<HPKt4RLL3- Ko>^A^ac«ttiK-r«c&-e 

fit^RLLa- KlfflUta- KX h 'J— A* 

©Bttl*. 3fc#£;h.fcDCjtpi±fc&?3£*-f -5R L L3 — 
K*ffl^T«a- K9— KX h y— A£5tCD3 — K9 

- Kx h y— Ai=««-i-**a*»tt-r*c:fc**. 
[0 o o 7] 

[^ii^p*-r-5fc<6ro#fs] mtmmifi&mtfL-t ztz 

tb. #*WI=ff*RLL3— K±ifc*SH4. 7><»i'h 
ft. ^><D*7cft. f-itb'^hfiStfa-K^-Ke 
>y hft^-t^t^d, k. mS^nifSit, (d, 
k, m, n) T'S5S*tL-5R L L3— K^*/S-r-5735£ 
•CfcoT, Mlc^^bvyx (d, k) SM*£;1&£-f5 
3- K-7- K^JSrr-SffiPgi:. *J$*ttfc3- 
Kfl>4#®lc,l; ya«3- K9- K£=f?L=&3- K^U- 
7f03— K"7- KI*SIMC3— K9— KrtOTD Cfii^* 
t'<7Pt-it (csv) o^R^roa- Kr?— k<d 

D S \l<r)m&-}5fa& :! Zm-t%>/* = 7*— 5« ( I N V ) <7)!^ 

tt ^ % xt l r mm * *vfc ^ 3 - k ^u- ^ t mGi« 3 

- K9— K«D*ijsij«7)fctf)(o*ijBf3- wju— y&mm-t 

[0008] Btife(fe(D@M$^fiE-r5fci6. *nmiz& 

4RLLa-K©SlSaii. jt^f^x^ISSi&u:/^ 
fcliS^BlcA^^tii.'T-'S' ^ 7>(DS/hft 
(d) „ 5>ro^7Cft (k) . -5 tf<y hft (m) , 
3- K-7— Kbfy hft (n) (d, k, m, n) 



(6) 
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K^U— ^<7>a- K9— KltSOMca— K9- K 
ftfl)DCM$t/<7^-^ CSVfflt^ta<Da - K 
D— KOTDS vS^lRj^^jM-r-S/^^^— 5> I NV© 

[0 0 0 9] mZ£t>\-ttl<DB1ft : £&fii-?&tzlfy. *3S 
ilc«RLLa-h*©aiSSait AA^mt'^ 

zi— K9 — KI*5LM=3— K9— KrtOJDCttSg 
tA7>-i>CSVfl)^i:iS(D3-F9- h'fflOSV 

mw.£*itc±=i— \:<f)i>—ykmm=i— wmmoyt-tt) 

3— K9— Klc^P^ttfc^XDg/hS (d) . 7><7) 
g*S (k) . t—9 hS (m) . a— K9— Ktf 
•yhfi (n) £Sf (d, k, m, n) X'm&Ztl&R 

ro^lcioT^ISL.fcdfrSa— K9— KtfJILT 
l^^-^fSt/^/-5i (nog) ^Hff-r-sis 

Kfc, JEttSflfcn c g a -KSOU-^T* 2 

[0 0 10] 

iftmnnmommi kit. mnLtzmmi-^^^ # 
&h \z&&&.m £ 4xfc d c wans* £*-r * r l l a — 

#£LUSJ£0>JlCOl'»-C5& [, .S-t-&o (d, k, m, n) 
T?8jSi£^t'5 R L L 3 — Kl-fct^T» 3— KcDttt££W 

— KW&tB^-f > TiHSl SLt/2-CS$tt-So 

IBitffi&= (d + 1 ) m/n (1 ) 

mmt* >K-!7ffi= (m/n) T (2) 

(fv^f-y r-&±:iw5) , d li 
a- K9- Krtl-fcl^T 1 <k 1 tcDP^Ic^pTtg'SjliBI 
■tZCHDm.'^®.. kl*n— K7— KP^IcfcLNT 1 £: 1 t 

[0 0 1 1] lltt2ie^e>0JS»^&J: J 5l^ £IH73;£T?fB 



RLLa-Kll zi-K9- Krtlcfc^TTI i:1 <t<D^ 

izft&nimtji&m? -5 o (7>g/hStr*fe^ d 

-T* O0>fi:*:&T-fc& k *SLJEElt*U*&&<t 
in. C<7> (d, k) *^$^S-r-5i:^B#lr % RLL 
(d, k) ifiSS-r-Sa-K^-KroSlli. T — 5 tf-v 
hSAVnif 2m®Jil±-r?fe§ 0 LfrL. SKS 
|rc<Da— K^ffiffl-T'Sfctolzl*. a— K7— Kta- 
£1— Kitfofctf&SPa-T-tR L L (d, k) 
Lfclt*U#fc5>fcL\> L A N i« Jt-r-f *<?mmX.lf/& 

[0 0 12] COTSSA^. h^r-fX? (C 

D) <Di#^ 8 t'-y hrof-S t 1 4 t'y h 

(7)3— K7— K[=£&**V-5 8*M 4^W (Eight 
— to — Fourteen Modulation,!^ 
T> EFM) n— Kl*. RLL (2, 10) (CD(3u 
d = 2. k = 10(0a-K^ftfflt5) 
(Ogzft-t: iSS-T -5 £ mB*l= D C fflJEtg* £ *^ S fctt, 

-V r-ii^rom^t^rax-r. (d, k) 

'So 

[00*1 3] Tis$J\,&®mT<<*<7 (JUT. 

DVD) CDig-&|Zfi. EFM?7X (JUT. EFM + ) 

a-K*«»-T**«. coa-KWyRLL (2, 
1 0) (D-5>U>^*frfc»S-r*. fctiaL^fc-tt 

is. cD^tts-ftoT^— i>e*v h*<«c<. ^oft+?y 

(C=l— Kg (n) 6 h^ftotMo - 

iM4O(0llMa$tLtU^ 0 (2, 1 0) <D=? 

[001 4] |}2(Da-Klt DCj3g»(7>-miil^!-iffitu 

^(Zli. CDTf«ffl**l4EFM3-KfcJtKLt1 If 

<*0IrJ±*<»&*v«o L^Ls E FM + n— K(D*-&lz 
DCrt»0"WBEOfc»4OOm*»*-*giJIZ*^ 

[ooi 5] ■**BH-ei4±E»«*#af=A*tr. dc 
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□-K9-KrtO)DCl?gtcsv, ;&t/&<Da 
SlWa— K 

00001 0001 001 ooo 

LZ (p) EZ (p) 

S-To lz (p) Mlz (c) (i-*;h,^*u & 

UOa- K7— K&tfSltta>a — K9— Krtlcfilt* U 
— K4fP»*«U EZ (p) JktfEZ (c) I4***t^ 
*u MK©a- K"7— KJtltfRttflDa — K"3— KMc£ 

lt§X> KHfQ fltDSV ( D i g i t a 

I SumValue in codeword st 
ream) It. a — K?— KX h U -AlCfcltS^r v$ 

JU^ttfl^S-To -(7)DSVli. -*Da- Kx 
h u -Aicfc^r" i "^thr < SfctficsfeaT i "*<fflr 

< &£T*"0"£fcl4"l "(ZSCd-fr*:*. Jk*E£*tfc/* 
^-^IcfcLNT 0I4"-1 "iCfH&U 1 14"+ 1 

[0 0 17] ffcCS VI4* zi— KfllcfclvC-r 

r" i "*<ytiT < 4fci/ic;*a>" i "#tBr < o~* 

OI4"-l"l::ftS&L. 1 l*"+l"lctrScLfcfllT*fe^o I 
a— K"3— K 

0 10 0 0 

1 NV 
CSV 

1111 

D S V 

2 + 3 + 2 + 1 0 + 1 + 
[0 0 1 9] HI 2 14. **5H0>-*lfi«l= 

hftrru 3-K7-Kf7hfin, ±a- 

tM#£t:y K bit ( i ) . b 

b i t (k) £A*)-T£ (S 1 0 1 SK) 
0 1 SI»-eA***tfcft»*a»S-r«2n. 
2n-1) fl)a-K7-KS*4*t5 (S 
tt) o iktfLtstoz^-WztiLXz 
(d, k) *f**»E*«ft*iT5***« 

k) *fr*ata-r*a— Ko>*A<«fflr« 



-rso 

[0 0 16] RBBI=ifelCo-C*«WC«ffl*tL*fflHl3 

«a-K 
OOI OOO001 OOI ooo 
LZ (c) EZ (c) 

NVI4. #<7>a — K9— Ka>a»aW»^*/<9^— *T? 
fc^o "TtPfct* a— Krtl=ftlf *"1 
«»ffl^fc*tli. I NV0)fiSl4O ( l nv = o) 

14. i NVO{il4i (inv=i)tWo Sfcxli^ 
a— K^JU— *t?fcy^ y!4a- 

K7— KOl«/<7^-$T?fcy, bit ( i ) . b i 

t ( j ) . bit (k) I4**i**i* a — K9— KrtO) 
U K kfS(Df7hSSto ::t% a— K7— K 
X h'J— A-CJRW**tfc I N V(Dffi#"0"T-fc*U4. & 
(Da— Kr?— KOCS Vfit£-?-<7)a — K? — Kaffir* T? 
(OmmtStltz D S Vfi!lC-tCD^*«3 LTD S V««E« 
U *»**tfcl NVfiSa<''1''T-fc*U4. &(Da-K9 
- Ktf>C S VfltO»#*SI5*1*T*a)a — KlU 

itr* r*(D m« * Hfc d s v {Slew l r d s v fit ^g*iT-r 

So 

[OOI 8] &LLG>X KU— ASffillzir^ts /<7^- 
£ 1 NV. CSV. D S V l4TfS0)ek "5 I--5-K. t>^i^>o 



000010001001000 



0010010010 



1 

4- 1 



0 
3 



—A :000011110001111 11000111000 



:-1-2-3-4-3-2-1 0-1-2-3-2-1 
-2+3+2+1 0+1+2+3+4 



0+1 



icfcSR L La 
:. =r—$\iv 

- wj\,—y<D 

y & 
) i t ( j ) . 

0 S 1 

fl ( o ~ 

1 O 2S 
7>l^>yX 

R"T« (s i o 

(d, 
*£fctt* CCD 
1 O 41 



*Oa— K9— K<DW*4<aai**t«^ -CTI4. 4# 
®*tt£ii-rSO(3^/d:/^^-^. fttsb*. a— K 
7— KrtflO'J— KifPtt (LZ) . a— Kr?— KrtCDx 
>K-tfn«k (ez) . a— K*tHt (csv) *< 
tt***i* (s 1 05) 0 

[0020] tefflpifig&a- K**ii*-rfc«)ic-»a> 
a— KI4»**ia\ a-K9-Kfca- K 1 ?— Kfctfo 
(d, k) ftft*SIS*-H:«fc«>rc 
/^7>-$EZ(J)IJfx7*t* (S1 06) o * 

lc. ^(DEZfitlcS^^-. TU<D£ol£Wltttfftt>*i 
So a— KrtO)x>K4fP»"EZ3&«Oia±T?cl * 
LJ/Jx^lN^ (O^EZ<d) . »(Da-K^-^ (n 
ext code group. JUT. n c g) 14^2 



(8) 
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(D3£a— K^^U— ~3 (Main Code Group 
2. JilTs MCG2) D S V^;U— ^ 

- K7- KA<^tR**t.-5«fc3l-^S-r^ (S10 7) . 
[0021] a— K7— K(DEZfiiA<dJa±t?yWT 
(d^EZSy) T-fc^HS. *<Da— K?— Kl*««* 
•its n c gl*5?1 flJST^— KSOU— ? (DCG1 ) £fc 
J4*2fflWa— K^U— ^ (DCG2) ANt.#<DU- K 
7— KA<^#? 5 (SI 08) o Z. 

(7>t#. a— Kr7— KA<S«£*VCfcL^<7)=i — K«7 — 
K-Cfcifctf* n c glilgl tOBfa— K^JU— ^ (DCG 

1) fr£&<Da-K7-KA<«iR£ft£><fc?l::tiS£fr 

KT'fc*Uf. n c e l*^2flESr=i— K^U— ^ (DCG 

2) ANe,^<75n-Kr3-KA<MtR^tti)J:ol=*iS*tt 

"So 

[002 2] n— K9— Ka>EZMA<y cfcy**< km 
T (y<EZ=£k) -efcftli. ncg^Ilin-Kif 
(m cgi) *fclig2±3-K^l/-^ (mc 
G2) An&^cD3— K*<S«**u*J:aictiS-r 
£ (SI 0 9) o ClC0i!fM£*£T (d, k) jfe#*25£ 

?-K<h7b<Oftj!)<3^#-T?t (d, k) jfcffi4<5BS**L 
So z:t\ d ^ E z ^ y SiSEt 4 t 
SaSli. EZf^O, 1, . . . , d-1(D3-Klc 

[0 0 2 3] JUT. =a-K^U— ^gijlzzj— K9-K£ 

si i OKK-Clia— K9— Kna>LZ«*^i 
7^t^ 0 SI 1 oSB-ea— KM(DLZfil6<x 

(M CGI) (en- K«la>K»l=ffioTB?K 
(SI 1 1S») o LZ{fij(><xlU± (x^LZ) 
(Da— K9— KliS2^ZJ— K^;U— 3f (MCG2) [Z 

7)1,-7 (MC G 1 ) IzffRSjKTl^SI^-C&a^te* 
*-T«=3— Ktlt*LT-C#*IHy/<5^— * I 
N VMCS Vii<D^-§-A<JS*t(DtC7)l3iBMt-?> (SI 
1 2SPt) o *U I NVRi;CSV(0SfIM<5» 

a>ta>A<«:«tHtf. c s v<Dft^#J£tt<7>4,<D£@5fctt 
[0024] ccDcfc^i^^— Ksian-rsa* 

tt. *-r»llc. ia-K9-K0)ncg4<*lia- 
K^;u-^ (mcgi ) *fci**2±a— KSOu— 



(MCG2) -C^CDZI— K*K^ta-r«fe3l3ffi^: 

n-K9-h^< (d, k) *fr*ra*ic»a-r-Bt. ^ 

— K9— Kx h y — Ao>DCfiE»a>fflffA<ja*jft< ft£ 

S2l: x K<f;u— ^rtCDzi— — K<D I N v& 

l/CS VfE^JSttfteDT*. DCfiE»(DffllIA< % 55=3— K 

So 

[0 0 2 5] LZ{itrt<k-y JUT (LZ^k- 

y ) -Cfc+tlS. bit (i). bit (j). bit 
(k) £5=-x-/£L (SI 1 3ISB) , *0>5*>l*ir*l 

KI4tti«Br=3— K^U— ^ (DCGl ) |rff?jS£;»x<5 
(S 1 1 4 an) o cftlz&U s 1 1 3SPtT*^i^ 
0£*itz\iv h7b<^-r*tt"0"-efc^(^ t©3-K9 

— Kl*»2¥iJBra— K^U— ^ (DCG 2) fcff/K**L 
£ (SI 1 5SK) o *Mffa— ? (DCG) 
icfcltSn- K(DE««*l«#*»y*l 
$2i^-K^l/-? (MCG1, MCG2) (Dcfc?lC 

IE^£i*&«, 0flx.ii. "10001000100010 

0"A<n ±3— K^U— ^ (MCGI) (CltSa- 

K9— Kl?*SiBlW:*i «Bfa— K^U— ? (DC 
Gl) lz«-r*=a— K«7— KT?fcy, ^<Da-K9- K 
<Z>tt-»flt*<* 1 ia-K^U-^ (MCGI ) TM 2 8 
[zKS-TSftfc. »lfl(ra-Kyjb-? (DCG1) 

[0026] LZfif#k-yJUT (LZ^k-y) On 

— K9— KtflBf3.- K^U— (DCG) lzK«*1* 

EZffitfd JU-tT'y JUT (d^EZ^y) CD 

¥'JBS=i— k^;u— ^ (dcgi) *np>(d=i— K9— K-e 

U 2feCD=i-K^-KA<m2*iJBf=i-K^;u-^ (DC 
G2) ^^>(7)=j— K-C&^li, IttStfea-K 

[002 7] *f>IC. d ^EZ^y03- K*<* 1 ¥»JBf 

=i-K^;u-^ (dcgi) *fctt*2flKa-h # ^l/ 
(DCG) rta>a-K-7— Ki (d, k) 

■ifPSEZ (p) atXatt(D3— K0>y— K-tfn 

SLZ (c) <D«tt. t&^EZ (p) +LZ (c) 
A<d^EZ (p) + LZ (c) ^k£jgSL#lt*U£$: 
P>*lNfcy). fiJBra-K^U— ?0LZ (c) liLZ^ 
k - y L tl l+tlli tj: & ft L^p 

[0 0 2 8] ^IJ^IS. "10OO10OO1OOO10 



J 1 t , 



(9) 
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0"t'fcS3-K9-W<f 1 ta-Ky;u-^ (mc 
G1) rtlc2o?H£^-<5££. -r&fr*>. 7ta>=»— 
-noooioooioooio o~(c*r*"*«-§-fit 
tf128-efc«, n c gA<I1 flBfa— K^VU— 3? (D 
cgi) -c*y. MSttfca— K'l oooi 
0 0 0 1 oooi o ©"iz^^stt-^fiiA^i 2 

tj s n c g ft*f£ 2 flffia — K^f — ^ (DCG2) T?& 
Jit-Si:^ 3~K9-K"1 0001 0001 00 
0 1 o o"$g^t ^fa)^^ - K9- hVD c 
G1 lcHLTl*£A\ iiHM£DCG2|rBLTl^AM:: 
Ei:t1 2 8£*:I41 2 9IZ^P3?n* 0 

[002 9] d s v^;u— ^(Diaai-otNTlKB^ 
-T£o DSV^-?lt *56WT?a— K 1 ? — KX h 'J 

CDT'fcoT. %m<b^— K^Slfr»1 i=3— K 

if;u— ^ (mcgi) tM£/H4kd=]— KS-ffiffl-T 

— Kl*mi DSV^- ^icIEfiL (S116S 

Pg) % L Z = x . x-10)l-K9-mf 2DSV^ 

-Jizmwt& (si i 7ispg) o ^(Djj&tmm 

\Z % LZ = x, x - 1 , . . . , x — - K9— K 

limi +i d s v^;u-^lciEa-r* (suss 

fit) o 

[0 0 3 0] DSVW- ^P*q(rfclt^=3— — K<D 
IEBI*. 11±3-K^-? (MCGI) rtlcfelfS 
IHS^^L<-r^)c t"fc:b*>. nun— K-7— KA<*1 
^=J— K^U— ^ (MCGI) &TfDSV<?J\,— Zf[*i\Z 

-K9-koez fit*< o ja_hT? d cfc y itfti* ( o ^ 

EZ<d) % ncgliS2in-K^I/-^ (MCG 

2) SfcliDS v^;u— ^?>^cdz3— K7— K*<®tR 
=i— K9— KliJfM ta-Ky;ir->r (MCGI ) fr£ 

aas**tfcta>-(»fc**>&. *2±3— k^u— ^ (m 

CG2) 1*3<D=I — K9— KtB^^^lz^l^o 0 EZ<; 
d<D=»- K<D&lcA*)£:*x<5=i- K"7— K£fS2 

£=i — K^Vu— ^ (mcg 2) ^t>ag«-TSA\ sHM* 

DS V^;U— ^^tR^SAMi. DCJ##<Dffl]J±IC;g 

[003 1 ] iSot, DSV^l/-^b3-K9-F 
<Dj1S?:£5£I4. d^EZ (p) + LZ (c) ^k£S»E 
LWbEZ (p) A<0<DB$|Cl4l_Z (c) #x-efc£ 

mi Dsv^-^b^-K9- kswr-ts. s 

fc. EZ (p) *<1 0>B#|Z|*LZ (c) tfxtitzltx- 

i <Da — K;W!LTi><5m2 d s v^Vu— :/fr£> 
□ PC<. EZ ( P ) *><x<DB#l:: 

ttLZ (c) A<x*frlix-1 Sfctt. . . x-1 (Da — 
h #r 7- K^BLtl^SIl +1 DSV^l/-^b3 



[0 0 3 2] C(7)ck5l3*j5£*tt^=i-K^-KI41S^ 
-r-5a-K^U-^lc|?ia*tt*o ^&<D^-* 
•Cfcft^ifd^SWBrLr (SI 1 9SP§) . ItO)f 
— « 5*T*fc*LUmTU ^5T*&:lt*il4 i (CZt?. i = 

0, 1 2n-1) £-02 «J> > hZVtz'ik 

iz (SI 2 0) . 2ni©a-K9-K*4**« 

(S 1 O o H3ftL^LBl8l*. S2lC^*ttfc 

T^^T'JXAIZcfcy^^^+Lfc (2, 12,8,1 5) 

-eSSI2*t<5>R l L=3— K(D*:tf><Da- K^Vu— :7»J=i 

d = 2. k = 1 2, m = 8 . n = 1 5. x = 2 , y = 
7. bit ( i ) =1 4 (ftJltttf? h (MSB) £^ 
Q*-rS) , bit (j)=0 (iTfit^V h (LSB) 

£mt*-r&) iriweu bit (k) iijfe«Lfc. 

[0O3 3] H3£i*LH8iciK£Hfc3— KSfcftSi:: 

I42^EZ^7<D=3 — Kf*ait**L-Cl^*. *t:DSV 

^U— ^fc^S*tfc=a— K9— KliLZ = 1 CD =3— 
-Kt*fcot, »2ia-K^-? (MCG2) 
fclv<$ — >-Cfe*o (MCG 
1) p*g(D=i— K9— K(4LZ<2(Dr3— K9— K-Cfc 
Jg2±3— K^/U— ^ (MCG2) W(D=I— — 

KI4 2 LZ(D3-K^-KT*fey, *1«Bf3— 
;U— 3f (DCG1) F*J<Da— KI4MS B (b i t 

1 4 ) £fcl4 LSB ( b i tO) Oftfttlfr— 1 " 
(0H-K9- K-C«***u *2spJWa— K^b— ^ 

(DCG2) F*g<D=3— KI4MSB (b i t 1 4) 

St;^ L S B (b i t 0) i»34<*0"a)3- K9— Kt? 

[0034] =i— K9— £i*m^—$tfm-\z 
£.&£*iz>&o\z % -c#*iay*i at;jU2±=i-K^ 

(MCGI, MCG 2) <hP-<D4S-^{4M(ClBa 
t-5o *^>(3. *B«Hz5>U>^X (d, k) fttt* 
S^feL^cfedl^ «iatfK24mKa-Ky^-^ (d 

CGI, DCG2) f*g(D=3— KI*LZ^5<D3 — 

K9-KT?«rt**l*. H±3-h7W (MCG 

i) MDSV^-^3-K9-K[i, I2i3 
— K^;u— ^ (MCG 2 ) ft<D=J— K*7— KirliCS V 

»#at;i n vcD^^a^ir^ScfcarciES-rSo 

[0 0 3 5] g-r^l^. *^0^l4DCi?8;»(DfflilE(Dfc^ 
[z^=j- K<t l**](D=i— K9 — 

ftix 0 z:4xlcj:y. =i— K 1 ?— Ko>e^ hiSk* i \fv h 
»Sbt z < hA<t:^. ^lmI(D=i- K/7— Kcdez^o^ 
EZ (p) ^dCD^-&. d^EZ (p) + LZ (c) ^ 
k kta&^mftX* D Ci£^(DfflEE^3fe**lS cfcaiCDS 

v^;u— ^*m2^zi— K^;u— ^ (MCG2) tftir 
a»?Ri1IBicLrDCrt»a)»fffl8*tfii±*-ttr^*. 

*t>(C. DSV^- ^03-K7- Ktt*2±3 — 
K^;U—^ (MCG2) F^CDzi— K9— KtliCS V(D 



(10) ^mZOO 0-2867 1 0 



[0036] *SI0JA^P>^S*^fc (2, 1 2. 8, 1 
5) 3— KI=«fc-5£* EZ (p) « 1 <0B*l=l**©a — 

F9 - K*d s v?;b-^ai/!*2 ta - K^-^ 
(mcg2) frg>att-e#. si±a-K^-^ (m 

CGI) n©a-K©5tLZ=1©3-K9-Kt'D 
S V^U— ^^flFy. u©DSV^-^rtfl)a-K9 
-KrofifiiSii^-K^i/-^ (mcgi) 
OTm^-fit^^-r •Semi^iBM-r-S- -tie J; U . tt#B#(- 

CJ&#CDffllItg:fc£<fcyflJi£ii-3fc#>. — $C 

svat; i n v**,oiziEa-r-5ci:icj;y. Dsvy 

J^liSl±3-K^-^ (MCG1) 

— KtaiMCLTifil*. SS13E3— K<fiU— 

? (MCGI) »^2±3-K^-^ (MCG2) 

con— K7— K£ cs vroifau: i n vcD^a*<JS*f 

l-tt-S^plriBS-r-SCtlCfcy, EZA<d=£EZ 

(p) ^y(D^fi«3-Kr7— Kro^-v>. EZ (p) . 

>yfl)3-K9-M<d^EZ (p) +LZ (c) 
t ta&tmisr* i D C j£#<7>*£PII*<fix. -5. 
[003 7] El 3 ~ gl 8 * *tfc J: 5 fc=i— K 

y^-^SUa — K3E&S£*?-& (2, 1 2, 8, 1 
5) 3— KCD^^^ilcoL^TiJiB^-r-So 0 91*. * 
HKlCflg-S (2, 12, 8, 1 5) T?Sl*tlSRLL 
=i- K©MI*a©-SHft«l=J:«7n— 
■&„ c*i*#RB-r*t» n c e £" 1 "iztomtlr 

-5 (S2 0lSPg) o P]»J=>— K*ffXf***if 

^A^fijwr-s (S2 0 2SP§)„ rasa a— K 
©wi*. 01 oi=^*ttr^-s>„ *^B^icfcit«)i^sa=i 

— Ka>»®tt. gll Olc^^^f-ck-pl-. 4QHI-£ISiJ 
£*t-5. K7— KOTMS Bfflx (don 1 t 

care b i t ) li» JJlltftDa — K"7 — KfflEZt 
o^A<^,B#lc^>U>'yx ( d , k) 3M*£jlX-fcl*J: 

•5. 

[0038] mi Sl/f 2fS©^«a-K (S 

YNC1, SYNC2) ©fcft(»3-K9-Krt(D?g2 

ggOxiiDCfS^roffliErofcArotrotffeoT. a — 
K>7— KX h ')— A(7)D CfiE»(DffllElcg31/j:t,<7)^JS 

5SlSi;f 2f|fl3^^-K (SYNC1, SYN 
C2) £iIXI=ft£Sl*&Hi1Hffll=ttAlU g?2#S(D 

x*<fc^$/<$->£*-r-5m3;&t;s4#a(7>p»i 

n— K (SYNC3, SYNC4) 14. Clxll -f 

— 'J — ^JKfcT 1 — 5 (D£ -5 IcAlMcJIM^ftfc^— S 

xtf> K;u=e-$ tMPfliaraxiL 

U - ^ * *l r I* t — 5< CD x 7 — IT IE m m ») £ » 



5. 

[0039] |^S8(D^I=aiT< -5=3— K7— KI44#^(7) 
zj — K -7 — K^U— :?T* Jlffi * IftUifc £> fcl* <!: ^ 5 

•St. n c glil l=$)XIHt£l*\ Jfcl-ffiT < 5f-' SUc 
#-r*a— K9-KI*KM£3— K^U— ^ (M C G 
1 ) T-Mtbf. s 2 o 2l6^l=fc(t^ ! i ! iJW^A^«* 
»A-r-5B#^-efc^iS. p^/^-XiDCfig^-otqiii 

ft? (S2 0 3SPg) o 3fcl=. «&CD^r— 
dfr£¥iJfSiL (S2 1 5SPW) . lt©f- 5»T?fc(+*t 

tfransitAflBfSB. -rfc=b*>, S2 0215^1=^-5. 

g]4U mcitUmZtltzZi— K7— DCCliDCJjfc 
^aH^'T -So 

[0040] s 2 o zmmztsi+zmmi&mtfmm&ft 

**tt*fl*y (S2 0 4SP§) , Ki^TCOzi- K9- K*< 
n c g|ca^#. Ki/;U— Zffrh>m?l- 

m>*it--\/U K»f- 5»lcM-rS^Pa— K^— 
fiHit (S2 0 5!£|Sf) „ DCjS^(7)ffll±(Dfc*rj 
ICn c g=1 (D&Rtfn c g = 5 <DB#C:l£#figpIfigfc^ 
»3— K</;U-^A<2 0T-fc-5. ^-f. fctHiJ0>=l— 

— Ken c g*<i T-feWis ^-ron— Kr7-K©EZfil 

l±2 EZ 7©3tl«$*V^3- K7- h\ ^fc 
l*7 ^E Z<D=I— K*7— Kt'fcoT7^UV^ (2, 

1 2 ). SttJljL'Sl^Hrt-Cll i3" h*^-^ 
(MCG1) &.Zfn2±=i— K^*;U— ^ (MCG2) (51 

73^#PIUT^P=i- K-7-K^StR-r-5c:«kA<-ri^* 
(S2 0 6SP§. S2 0 7lSPg)„ Z<Dt£. =i— W 

ju—yommt. Dcmftommzmmtezi— KA<t*^ 

lrgLTL^i.A^|Z c ^:o-C^£3F+L■5c tltoT, S 2 0 7 IS 
BH-CI4. W3-K7-K (mc) *«1±a— K^U 

— ? (MCGI) ^fcl*|g2±a— K^U— ^ (MCG 
2) <D5*>DCJ5E^<0fflHI-SiS'EC3— K-7*;U— ^"Cm 

tbL. n c gi*maj*ttfca- Ky-iu— ^i-«-r^3— 

[0041] S*ilfccod1 (d t ) l*A*ir— ^(D 
^IS$tL-5=i— K-7— h'^1±3- K^U— ^ (MC 
G1 ) TJJitBU c o d'2 (d t) IZAtiT— Zn&M 
K"7— K^g2±3- K^7U— Zf (MCG 

2 ) T?mtii U c o d 3 ( d t ) liA^)^— 5i CO^li* 
*T,^a— K-7— K^mi fUBfa— h*y;u— ^ (DCG 

1 ) T?Jt.tii L, c o d 4 ( d t ) — 5 (DSP* 

*L-5n-K'7-K^m2fiJKri-Ky;U-^ (DCG 

2 ) -emuj c o d 5 ( d t ) 14^73^—^ ommz 
^x-53— k*7 — K$Dsva — K^—^t?M da-ret 

*»l*-r*. -TJs S 2 0 8KPgfl4, Jam<Da— 

— K0)n c g*<1 T-fcy. I2ia- K^;U— Zf (MC 
G2) |zfcl^T5>^>•^'*X (2, .12) SH*£5iS£L 
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(MCG1) -CSHIU ncgliIUi*lfc3-K9- 

[0 O 4 2] i^BtlOra — KOn c g/)<2t*fctl 

If % tUftcDa — K9— KliEZ = 0(Dn- KTfc 
y. C(D<h#lclite^( Z ;A(7)n— K7— KSS2i^ 

— K^U— ^ (MCG2) tlfflU ncg^StB^+t 
tea— K^-K^Jg^-r^n c glzMSf-r* (S2 0 
9) o JUmTOa— K(7)n c g3b<3*fcl*4-efctu 
Ifs K(DEZM2 EZ 7T*fey. 

^a-K^-Kl^^tt-e^mi^JKT^-K^U-^ (D 
CGI ) £fc[±m2¥iJSr=i- K^JU— (DCG2) "C 
AWU n c gliflUl**lfca-K9-Ktf»St4n 
c glzHlfrTS (s 2 1 0. s 2 1 1 ) e J2im<7>=3 — K 

1— K<7)n c g*>*5T?fe;fxf£. -tCDa— K^— K(DEZ 
fit*)<EZ= 1 (Di^T-fey. CK&S'&lCte&a)^— 

1 2 3aTT»*4*ftttttta - Kt*2ta 

— K^U— ^ (MCG2) £f-(4DS V<fjU— ^T?StR 

urna-rc: n c eitjtasttfca— k 1 ?— 

KtfffiStSn c gdSSrfS (S2 1-2SB, S2 1 
3fSP§) o C(D<h£. S«I4. DCrt#0>«lIEIC«att 

2 3 cfey**^«^tt«K=3— Kr7— k*«2±3— 

K^fiU— ^ (MCG2) -eUfcHU ncglifilliJhfe 
a— K"7— K*<»3S-r*n c «lcH«T-r* (S214S 

») o 

[0 0 4 3] CCDcfc^lC. ncgA<1ff:li5 0lg$l: 
DC^»Et^5tt^A<4i:, ^(DnTflgttli^l 0 
%T-fc£ 0 DC«»0)«lE(D«*35<*i:fcftlcl4«*a> 
DCrt»fl)WE»I«fl4fcftl:l«S*i«2oa)a- 

K^;u— ^(D=3— K7— K5CS vcDft-^&tf I NVO) 
»«4<JR»lz«i:*«k9l=lB«-ra. Hi E!9lz^ 

H*. dt ( i ) li^H-f £A2l^— $T*fcy. ncg 
l4MI£*i&T-£0=3-K7-K/><JlLT 

&m-?o ::t\ n c g^JiTK-r^a-K^ 
;u— ^Icfcrr £rt^l4. Eli 2 2*1*: £-51^ nc 

^ (MCG1 ) ^frlilS2^zj— K^U— ^ (MCG 
2) T?&y, n c gA<2T?fcft(iffltt<&SESJ=J — 

2±H-K^-^ (MCG2) t'fcy, ncg^3t 

Lt^^a- h^/U-^liS 1 flffia- K^-^ (D 
CG1) t'fey, n c g*<4T?fcftliSitt0>ftBI=l— K 

7— K<7);:fc<D=3- K^ILtl^Sa - K^u— ^ 

l^2«3-h^W(DCG2) tfcy, ncg 



K^ILtl^n- K^U— :?I4SI2±=3 — K^U— ^ 
(MCG2) tfcttDSV^-^fc^o 
[0 0 4 4] — S". Ell 1 ClTF^ftfcc ode ( i ) 
14. ncg ( i - 1 ) a— KSOU-^StR 

*^frd t ( i ) IzWTSzi— K**«cU 16 
it7jC (hex) -CS^lxTl^o ncg ( i ) li^O^l 
— K?— K<7>*£<D=3 — K? — KA<HLTl^*a— K<7 
^Stg^-T^o l N v (i) 14a- K^ — KrtCDi 
0>ffl«*<**ffl ( i N V ( i ) =1 ) T?fc&J?>\ £*:I4 
ffiStO ( I n v ( i ) =otfe?.^8U K»a?*ifc 
I N V ( i ) 14=3— KX h'J-A0lS*W:1 

(DfflfttSU CSV (i) 14=3 — Kr7— K(DDCfi&£ 
SU DSV (i) (4=3 — K9— Kx h U— AftCDHS 

[0 0 4 5] #J*_l4. S#]l3A2l$*l3^— £ d t 
(0) (7>=3 — h #l 2— KlzS*-r*6lffirO)3— K"7— K(Dn 

El3~El8ir^£*i,*:f&l — KSOU— ^ (MCG 
1 ) r2001 h"££:5o "200 1 h"*<JB^-r&& 
0>a— KlcS*-T*n c g(42(Cft***t. CHIC 
J: y»2fS(Df- $ d t (1 ) <D1 3 2|Z^f«>=l — 

KI4»2£=3 — K^VU— ^ (MCG2) 7?"04 
8 0 h"*<»RS*LS. m6#BIzA^^tLtcT-^ 1 
7 (=dt (5) ) Itnc g*<5(r;f&5£**u 1 2 3 J: 
y/jN*UOt?, a - K9- KS*2±a - K^-^ 
(MCG2) £fc(4DS V^U— ^flffltui:i<T?# 
So »2±3-K^I/-? (MCG2) -ei4"0080 
h y. DSV^-^tMr2040h"^So 

a«r*-c=i— kx ku— A<D*a**tfc i nvmds 

VI4-tJ|x-?*lO (= I NV (4) ) St/9 (=DSV 

(4) ) T?fe<5o "0 0 8 0 h"CDCS VI4l Vfo&fr 
DSV (5) 141 O (=DSV (4) + 1 ) tfc 

y. "2 0 4 0 h"(7>C S VI4- 1 -C DSV 

(5) 148 (=DSV (4) -1) <h?tfS/i:^ % DSV 
3!»<OlZ3fil^2 0 4 0 h"^<StR^H4 0 

[0 046] fi£oT. Ell 1 ^^B^b^^cfcdlC. fflft 
*7?(D=3— K^— KX K 'J— ACD^flD S VfiA<0lC3fi 

ds vic^^a— K7— KtoaR^ai*. co>^>ico[$ 

^tSIt#^gfilc^^S-<t^T:^So Ell 3 14. 
0^(C^S (2, 1 2, 8, 1 5) =3— KODSVlf^ffl 

ti(DT?fc£o ^ti^b, DSVi)<o^lfl:« 
■^a*-r«=3— KO)DSviM»«MB*<«B-e*«. mi 

414. *§£W\Z&& (2, 1 2, 8, 1 5) =3— KOJH 
* tt T l> S C <t 7b< «t B V * * o 

[0 0 4 7] Ell 514. (2, 12, 8 f 

i 5) 3— K<Daia*a<&-nj£#jiwcfcs?n— ^■v— 
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oiz^^^ixfcy. p»iauj»a>«iji*iai 6ir^**tr 

1 6lZ»d*Lfc*1« »2Jtf»3^ hL/vX$- 
(SRO. SR 1 a.l/SR2£SfELTfc<5) 102. 
1 O 4Rtf1 O e\Z*s? hLTffS-r^) (S 3 O 1 ) . 
f 2MS3v7 hbvX$-1 O 4. 10 6lt #J*- 
If 1 5 If? hCDv? hU^XS— -Cfcy. *V>7hl/ 

-Kno>x>K4fp»Ezfi^^st?fcy, 121:7 

h ***** B»q— KaflWOfcJbUiJt 

^tittr^^e mi o 2 coffin 

l:«ft*«U »2»tf*3i/7H/*;x«i-1 04, 1 
[0 0 4 8] S-T. *1 V7 h 0 2*v&ffi 

tt^tt^^i oic^^ttfcP^/^^— >&mWT =3— # 
i 0 8(z*y**Lriwfflt*ia-r*. raiw^a— $m 

0 8\Z&l)mWW — >tftiimt!tlZ>t (S302) % 

TtJl—T^&Tro (S3 0 3) o S3 0 3tli, jE^IC 
tttb*HfcWJW"CfcS^*fl»LTRIJHT=i--yi 0 8 

1 O 4^S>tij2i£*t*=i — K9— WILtl^n- K 

[0 0 4 9] S 3 o 3SPBt?i^»!«5e;u— ^>*frofc 
&n c g£l |CJE«U M0f- >-Cfe**if 
d^SflBf-T* (S 3 O 7SK) o S30 2SP§Tv7 

ttlt*tl<BlWa>3— K9— KcDEZS^x^^-r* (S 
3 0 4SPg) o EZ^OC0B#|-[4n c g £ 2 (C 

HSfL (S3 O 5&Pf) . EZ^1 ©B^lclin eg * 
5lC£Srt£ (S 3 0 6|6Pg) o EZA<2 EZ 7 CD 

fi'^t?) (S3 0 7SPi) o 

[ooso] iU s 3 o 7SB"CJaffia>a— K 1 ?— K 

$-1 o2izK»»**Lfc2oa>a«=j— k^— k*<#«e 

^TSt. «2i/7h O 4^ib3EgSmiSLJ: 

^t43-K9-K(DMSB (b i t 1 4) &tfLS 
B (b i tO) tfi75t6 (S30 8®Pg) a 
T% 1 e 7 hlct* t " 1 n c g $ 3 ClSr 

L N l^<it' r O'"-Cfc*ltfn c gS4lcI4fft4 (S3 
0 9«(S* S3 1 OSfg) 0 S 3 O 7Kfe b t?&UiiJ<7>=» — 



K9-K(0EZ4<2^EZ^71?fcy6^6, n 
c g a — KSfJU— ^"CMfca — K7— 

ttLftlMbV fe«LM4 7 EZ k-Cfettff. ncgli 

i ic»k** (S3 i i shd o siL<t5tt 

[005 1 ] K*r**tfcn c gMMrt"*a — 
^icttHLJ: 5 K 1 ? — KJW20ffftt*** 

fi*;*fi (S 3 1 2&PW) o S 3 1 2SPg-CP-CD 
a-K?— K#20?ME*-<6i* I3y7hbv7$- 
1 O 6 /^&$S{&$fo&2K0)xi — — KOM S B (b i 
t 1 4) MLS B (b i t O) Lt (S3 

1 3RR) , 1 e^Hc-ct'Ti^Wtii* «2S/ 
? h UyX^-1 0 4fr*b^&£;ft&S#^SaL<fc : 5 £ 

irttir*-* (S3 i 4ispg) o 

[0052] S31 3»PS"t?»3*>7 KbyX^-1 0 
6 — K9— KflOMS B (b i t 1 

4) &I/LSB (b i t O) BS^jWO'-CfcfU*, g2 

<fr^a— Kr7— KttlB— ©3— K<D5%2#B 

CO^-^Icmp-T^) (S3 1 5SPg) o S3 1 2fSPg-C 
Mtt**lfcn c g*<ft*-r*a-K^;!/-^fC»2 V? 

a— K9— K-Cttlt#ttf. E«**tfcn c gA<»*-r* 
n— KSOU— ^12^/7 h L/yX^-1 0 4^bgtt 

CD^— £ (C^Sli-r^ (S3 1 6SPg) o n c g *<ffigvr 
K^U— i1 2lC7F$^fccfc J 5(C. ncg 

^-^l*Slt3-h7JI/-^ (M CGI) *fctt»2 
±3-F^-? (MCG2) tfcy, ncg^2t*tl 

2±H-K^1/-^ (MCG2) ffcy, ncg*<3-e 

l**12pJW3— K^U— ^ (DCG1 ) -C*y. ncg 

;b-^l**2SpJBf3— K^U-"^ (DCG2) T*&y. 
n c g^<5T?fettl4. &CDa — K9— KA<JBLTl*S=i 

— Zfltm 2 Kv^U— ^ (MCG2) £fc 
I4D S V^U— ^r*fe?) 0 

[0 0 5 3] 

— ^(D=i— K9— K(D?#tt (0iJx_li. /^y-^csv 



(13) 
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#HLtDSV«l«ft5i:, DSV$W# 
MLfcii^tf&d B?Ig&#£*v5>jS!)m*<fc£. 

[0i] K#co^«p^iaaro—ffi|-cfc-5. 

[gi2] ^fsm-zmmrz (d, k. m, n) -essi 

— jUgWcfc-S^n— ^-v — h 
[@3] gl2IC^*nfc^>ll-«fc U±fi£^*Vfc (2, 
12, 8, 1 5) 3— K<D£ffifB(7>fc#>a>g&=l— h\ 
ncga^-K7-Wtt(INV, CSV) 

[0 4] 0 2|Z^^Ht = ^j£|Cct:y^J$*+Lfc (2. 
12, 8, 1 5) 3-K<7>£&tlla)fctf>0>£&=l-h\ 

n c g&i/a— Kr?— Kamti ( i n v, csv) ^ 
[is] m2iZ7Hi!*itzj5m\~& v±mz*itz (2, 

12, 8, 15) a— K<75^«P<7)fctf)<DSSI=l— h\ 
ncgM3-K9-KfflM (I NV, CSV) ^ 

[16] E12|Z^**tfc^5£IC«fcy^$^fc (2, 
12, 8, 15) a— KCD^ti8<D*=tf><D£&=l— h\ 
n c g&.t£a — K"7 — K0)9#14 ( I N V, CSV) 



[07] 02i;^*^fc7J^I-<fcy±JS*Hfc (2, 
12, 8, 15) a-h'(Dt»fcft©IEa3-K, 
n c gSt/a — — K(D4$tt (I NV, CSV) ^ 

[08] 0 2lc^*^fc^j£lc«fcy^Jie*ti.fc (2, 
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[013] #SIB.BT?0lJf Lfc (2, 12, 8, 15) 

a — K<DD s v^btt!&-efc-5o 

[014] ^HB^T-^Jf Lfc (2, 12, 8, 15) 

[01 5] 0 91=5* *+Lfc^ai=*y^iS*Hfca — 
KItcWt 1 — (2, 1 2, 8, 1 5) a — 

[01 6] — >£&tti-f £01 5lC7F*^fc 

S 3 0 2 IUiB^-r£fcto<DflW^a3§iro0SS0r-fc£o 
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0100001000010010 



m&&& (FOR DC CONTROL) 












0 


0000010010000000 
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0000000100100100 


0100010001000100 


1000100010001000 


0100010001000100 
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[Ell 2] 





SYNCHRONIZATION CODEWORD 


ncg 




SYNC1 


xOOOxOO 1 0001 0000000000000 1 000 1 00 


1 


MCGl OR MCG2 


SYNC 2 


xOOxOO 1 00001 0000000000000 1 0001 00 


2 


MCG2 


SYNC3 


xOOOO 1 00000 1 0000000000000 1 000 1 00 


3 


DCG1 


SYNC 4 


xOOO 1 000000 1 0000000000000 1 000 1 00 


4 


DCG2 
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WCG2 OR DSV GROUP 
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dt(i) 


ncg(i— 1 ) 


code(i) 
(hex) 


ncg(i) 


INV(i) 


IIMV(i) 


bsv(i) 


DSV(i) 


000 


1 


2001 


2 


0 


o 


1 1 


on 


132 


2 


0480 


3 


0 


0 


9 


002 


019 


3 


2041 


2 


1 


1 


1 


003 


007 


2 


0O91 


2 


1 


0 


-7 


010 


200 


2 


1112 


5 


0 


0 


-1 


009 


017 


5 


2040 


3 


0 


0 


-1 


008 


187 


3 


4400 


1 


0 


o 


-7 


001 


015 


1 


2024 


3 


1 


1 


7 


008 


164 


3 


4120 


4 


1 


0 


9 


-01 


150 


4 


0892 


5 


o 


o 
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044 


5 


2108 
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222 
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3 
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4 


1 


0 


-1 
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4 
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3 


o 


0 


1 


007 


080 


3 


4444 


3 


o 


0 


1 


008 


036 


3 


4102 


5 


1 


1 


1 


009 


097 


5 


2420 


4 


1 


0 


3 


006 


191 


* 


1080 


4 


0 


0 


-5 


001 


215 


4 


1048 


3 


1 


1 


5 


006 


239 


3 


4B89 


2 


1 


0 


1 


005 


209 


2 


1042 


5 


1 


1 


1 


006 


022 


5 


2044 


4 


1 


0 


5 


001 


161 


4 


0922 


5 


0 


0 


-1 


000 
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5 


1210 


3 


1 


1 


1 


001 


117 


3 


4912 


5 


1 


0 


3 


-02 


044 


5 


2108 


3 


1 


1 


3 


001 


203 


3 


1021 


2 


1 


0 


1 


000 


187 


2 


0920 


4 


1 


1 


3 


003 


104 


4 


2244 


3 


0 


\ 


1 


002 


177 


3 


4220 


4 


1 


0 


7 


-05 


195 


4 


2444 


4 


0 


0 


-1 


-06 


075 


4 


0210 


4 


0 


0 


-5 


-11 


041 


4 


0202 


5 


0 


0 


1 


-10 



106 

4- 



SR2 



SRI 
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POWER SPECTRAL DENSITY 



0 5 00 1 000 1 500 2000 2500 3000 3500 4000 
#OF SAMPLE (X100) 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
FREQUENCY 
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EZ^O 



S305 



n c g SrHSr 
nc$ = 2 
(MCG-2) 



EZ-1 
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n c g SrSSR wfu . t 



7<EZ £K 



n c g 4r3»£r 
ncg= 1 

MCC2) 



(DCG=2) 




S31 1 



b.t(l4)=1 S313 * 
OR bit(0)=l 



bit(0>=? 



AND bit(0)=0 



KJ7— K& 
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